Effect of endotoxin-induced cell injury on 70-kD heat shock proteins in bovine lung endothelial cells.
Heat shock proteins (HSPs) have been remarkably conserved throughout evolution. It has been assumed that induction of HSPs remains a stereotypic response to injury, important for survival of eukaryotic cells during euthermic injury. However, there are few studies of this phenomenon in endothelial cells, and none in pulmonary endothelial cells. We studied the induction of synthesis of 70-kD proteins in bovine pulmonary artery endothelial cells (BPAECs) in response to heat shock and to euthermic injury induced by bacterial endotoxin. First, in response to heat, BPAECs showed rapid and reversible heat-induced synthesis of 70-kD proteins, readily detectable by one-dimensional SDS-PAGE of [35S]methionine-labeled BPAECs. Heat shock at 42 degrees C for 3 h or 43 degrees C for 2 h suppressed total protein synthesis by 30% (P less than 0.001) but an increased rate of synthesis of 70-kD protein continued, representing an increasing fraction of total protein synthesis. Heat-induced synthesis of 70-kD protein returned to baseline levels 8 h after heat shock. Northern analysis showed that mRNA for a protein homologous to a conserved amino acid sequence in the family of species-homologous 70-kD heat shock proteins (HSP 70) was induced by a 15-min incubation at 42 degrees C and remained detectably increased for 6 h. We next assessed whether euthermic injury by bacterial endotoxin (LPS) generated a similar response. LPS was cytotoxic by BPAECs as assessed morphologically, by release of 51Cr from prelabeled cells, and by a significant suppression of total protein synthesis (range, 35 to 70%; P less than 0.001). Despite cytotoxicity, LPS did not induce 70-kD protein at a level that could be detected by SDS-PAGE, and no increase in mRNA for HSP 70 was detected by Northern analysis. LPS-injured BPAECs remained "competent" to induce both 70-kD proteins and mRNA for HSP 70 in response to heat shock. We conclude that at least quantitatively, induction of HSP 70 by BPAECs is not a stereotypic response to injury but rather is at least relatively injury-specific. However, competence to induce HSP 70 appears to be extremely resilient: it is retained in dysfunctional BPAECs in the face of profound inhibition of global protein synthesis, suggesting an important homeostatic role.